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DETAILED ACTION 

1 . Original claims 1 - 1 6 are presented for examination. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude 1 ' granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In reLongU 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

2. Claims 1-16 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-16 of copending 
Application No. 10/061,792. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because the claims of copending Application are worded 
nearly identically with those of the instant Application, with the exception that the copending 
Application uses power control, whereas the instant Application uses clock control. Clock 
control is an obvious means of power control. 

This is a provisional obviousness-type double patenting rejection because the conflicting 
claims have not in fact been patented. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1-5, 8 and 16 are rejected under 35 U.S.C. 102(e) as being anticipated by Gabzdyl 
et al., U.S. Patent No. 6,202,163 ("Gabzdyl"). 

As per claim 1, Gabzdyl discloses an integrated device (col. 1, line 26, chip; fig. 3, digital 
processing circuit 201), comprising: 

a plurality of functional units, wherein each functional unit is configured to receive one 
or more input signals, perform an operation or task, and produce one or more output signals (fig. 

4, functional units (not shown) to receive control signals from decoders for instruction type 403- 
406; fig. 6; col. 4, lines 51-58), wherein each functional unit configured to be inactive while one 
or more of the other functional units is active (col. 4, lines 9-19 & 40-46); 

a plurality of activity detector and clock control units coupled to said plurality of 
functional units (fig. 4, decoders for instruction type 403-406), wherein each activity detector 
and clock control unit is associated with a different one of the functional units and configured to 
detect when its associated functional unit will be inactive (col. 4, lines 9-19 & 40-46). 

wherein each activity detector and clock control unit is configured to switch off a clock 
signal to its associated functional unit when its associated functional unit is inactive and provide 
a clock signal to its associated functional unit when its associated functional unit is active (col. 4, 
lines 9-19 & 40-46). 
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As per claim 2, Gabzdyl discloses a first one of the activity detector and clock control 
units is configured to monitor some or all of the input signals received by a first one of the 
functional units to determine if the first functional unit is inactive (fig. 5; col. 4, lines 34-46). 

As per claims 3, Gabzdyl discloses the input signals received by the first functional unit 
comprise control signals for controlling the operation of the first functional unit, and wherein the 
first activity detector and clock control unit is configured to monitor one or more of the control 
signals to determine when the first functional unit is inactive (fig. 5; col. 4, lines 34-46). 

As per claim 4, Gabzdyl discloses the input signals received by the first functional unit 
comprise data operated on by the first functional unit, and wherein the first activity detector and 
clock control unit is configured to monitor the flow of data to the first functional unit to 
determine when the first functional unit is inactive (fig. 5; col. 4, lines 34-46). 

As per claim 5, Gabzdyl discloses the input signals received by the first functional unit 
comprise instructions to be performed by the first functional unit, and wherein the first activity 
detector and clock control unit is configured to monitor the instruction flow to the first functional 
unit to determine when the first functional unit is inactive (fig. 5; col. 4, lines 34-46). 

As per claim 8, Gabzdyl discloses each of the activity detector and clock control units 
comprises: 

an activity detector configured to determine when the associated functional unit is 
inactive (fig. 5, mux 501); and 

a clock gate coupled to the activity detector and configured to receive a main clock 
source for the integrated device and provide a functional unit clock supply to the associated 
functional unit (fig. 5, clock switch 503); 
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wherein the activity detector is configured to control the clock gate to shut off the 
functional unit clock supply for the associated functional unit when the associated functional unit 
is inactive (col. 4, lines 34-46). 

As per claim 16, Gabzdyl discloses an integrated device (col. 1, line 26, chip; fig. 3, 
digital processing circuit 201), comprising: 

a first functional unit configured to receive an first input and perform a first operation or 
task according to the first input (fig. 4, functional unit (not shown) to receive control signals 
from decoder for instruction type 403); 

a second functional unit configured to receive a second input and perform a second 
operation or task according to the second input (fig. 4, functional unit (not shown) to receive 
control signals from decoder for instruction type 404); 

an activity detector coupled to the first and second inputs and configured to determine 
when the first function unit will be inactive and when the second functional unit will be inactive 
(figs. 3 & 4, instruction decode and clock generator unit 310; col. 4, lines 9-19 & 40-46); 

a first clock control unit configured to control a first clock to the first functional unit (fig. 
5, clock switch 503 for decoder for instruction type 403), wherein said first clock control unit is 
configured to shut off the first clock to the first functional unit when the activity detector 
determines that the first functional unit will be inactive (col 4, lines 34-46); and 

a second clock control unit configured to control a second clock to the second functional 
unit (fig. 5, corresponding clock switch for decoder for instruction type 404), wherein said 
second clock control unit is configured to shut off the second clock to the second functional unit 
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when the activity detector determines that the second functional unit will be inactive (col. 5, lines 
9-21). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gabzdyl et al., 

U.S. Patent No. 6,202,163 ("Gabzdyl"), in view of Suzuki, U.S. Patent No. 5,987,616. 

As per claim 10, Gabzdyl teaches a microprocessor (col. 1, line 26, chip; fig. 3, digital 
processing circuit 201), comprising: 

a first functional unit configured to receive a first-instruction-type instruction stream and 
execute first-instruction-type instructions from the first-instruction-type instruction stream (fig. 
4, functional unit (not shown) to receive control signals from decoder for instruction type 403; 
col. 4, lines 9-19 & 40-46); 

a second functional unit configured to receive a second-instruction-type instruction 
stream and execute second-instruction-type instructions from the second-instruction-type 
instruction stream (fig. 4, functional unit (not shown) to receive control signals from decoder for 
instruction type 404; col. 4, lines 9-19 & 40-46); 

a first activity detector unit coupled to the first-instruction-type instruction stream and 
configured to detect when the first functional unit will be inactive and switch off a clock signal 
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to the first-instruction-type execution unit when it is inactive (fig. 4, decoder for instruction type 
403; col. 4, lines 9-19 & 40-46); and 

a second activity detector unit coupled to the second-instruction-type instruction stream 
and configured to detect when the second-instruction-type execution unit will be inactive and 
switch off a clock signal to the second-instruction-type execution unit when it is inactive (fig. 4, 
decoder for instruction type 404; col. 4, lines 9-19 & 40-46). 

However, Gabzdyl does not expressly teach the first functional unit as an integer 
execution unit, and a second functional unit as a floating point execution unit. Suzuki teaches a 
plurality of functional units (col. 4, lines 60-65), which are activated/inactivated based upon the 
instruction stream (col. 5, lines 9-21). Suzuki further teaches a first functional unit as an integer 
execution unit, and a second functional unit as a floating point execution unit (figs. 1-6, integer 
operation part 8, floating point operation part 8). At the time of the invention, it would have 
been obvious to one of ordinary skill in the art to implement Gabzdyl' s functional units as 
Suzuki's integer and floating point execution units, as such implementation of functional units in 
microprocessors is common. 

5. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gabzdyl 
as applied to claim 1 above, and further in view of Fung, U.S. Patent No. 6,584,571. 

As per claim 6, Gabzdyl does not expressly teach determining if an associated functional 
unit will be inactive for a threshold amount of time. Fung teaches determining if an associated 
functional unit will be inactive for a predetermined period of time (col. 5, lines 46-56). Fung 
also teaches a power control unit to shut off a clock to a functional unit during periods of 
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inactivity (col. 6, lines 43-5 1). At the time of the invention, it would have been obvious to one 
of ordinary skill in the art to apply Fung's inactivity threshold to Gabzdyl integrated device. A 
motivation for doing so would have been to prevent needless oscillating between active and 
inactive states (Fung, col. 1 1, lines 29-31). 

As per claim 7, Fung teaches the threshold amount of time varies with clock speed (col. 
1 1, lines 26-27). In other words, the threshold amount of time is related to a predetermined 
number of clock cycles. 

6. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gabzdyl/Suzuki as applied to claim 10 above, and further in view of Fung, U.S. Patent No. 
6,584,571. 

As per claims 1 1 and 12, since Gabzdyl/Fung teaches the integrated device of claims 6 
and 7 and Gabzdyl/Suzuki teaches the microprocessor of claim 10, Gabzdyl/Suzuki/Fung teaches 
the claimed microprocessor. 

7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gabzdyl as applied 
to claim 1 above, and further in view of Pappert, U.S. Patent No. 6,380,760. 

As per claim 9, Gabzdyl does not expressly teach an output emulator configured to drive 
the output signals for a first one of the functional units to a safe state when shut off the clock to 
the first functional unit. Pappert teaches an output emulator to drive output signals to a tri-stated, 
or high impedance state, when shutting off the clock to a first functional unit (fig. 1, contention 
detection circuit 12; col. 2, lines 50-59; col. 3, lines 14-21). At the time of the invention, it 
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would have been obvious to one ofordinary skill in the art to apply Pappert's output emulator to 
Gabzdyl integrated device, as a way to prevent buffer contention (Pappert, col. 1, lines 25-44). 

8. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiell et al., U.S. 
Patent No. 6, 138,232 ("Shiell"), in view of Suzuki, U.S. Patent No. 5,987,616, and Gabzdyl et 
al., U.S. Patent No. 6,202,163 ("Gabzdyl"). 

As per claim 13, Shiell teaches a microprocessor, comprising: 

an instruction fetch and decode unit configured to fetch and decode microprocessor 
instructions (fig. 1, comprising fetch unit 126 through decode unit 134); 

an instruction scheduler configured to receive an instruction stream from the instruction 
fetch and decode unit (fig. 1, scheduler 136), wherein the instruction scheduler is further 
configured to buffer the instruction stream and schedule instructions from the instruction stream 
for execution (col. 5, lines 12-18); 

an integer execution unit configured to receive integer instructions from the instruction 
scheduler and execute the integer instructions (fig. 1, ALU 142; col. 4, lines 9-15, ALU for 
processing integer operations); 

a floating point execution unit configured to receive floating point instructions from the 
instruction scheduler and execute the floating point instructions (fig. 1, floating point unit 130; 
col. 4, lines 9-15); 

an activity detector coupled to the instruction scheduler and configured to monitor the 
instruction stream (figs. 2 & 4, ERET detector 217; col. 6, lines 40-50). 
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However, Shiell does not expressly teach the activity detector to detect a lack of 
instructions for the integer execution unit and to determine a lack of instructions for the floating 
point execution unit. Suzuki teaches coupling an activity detector to any one of a plurality of 
units (figs. 1-4, PMUs 3-3c are coupled to different units). Suzuki's activity detector determines 
a lack of instructions for either the integer execution unit or the floating point execution unit 
(figs. 1-4, for either integer operation part 8 or floating point part 9; col. 5, lines 9-21). At the 
time of the invention, it would have been obvious to one of ordinary skill in the art to coupled 
Suzuki's activity detector to Shiell' s instruction scheduler. A motivation for doing so would 
have been to reduce power consumption due to subthreshold current leakage (Suzuki, col. 1, 
lines 10-21; col. 2, lines 33-37). 

Shiell/Suzuki does not expressly teach first and second clock control circuits configured 
to control first and second clocks to the integer and floating point execution units. Gabzdyl 
teaches: 

a first clock control unit configured to control a first clock to the first functional unit (fig. 
5, clock switch 503 for decoder for instruction type 403), wherein said first clock control unit is 
configured to shut off the first clock to the first functional unit when the activity detector detects 
a lack of first-instruction-type instructions in the instruction stream (col. 4, lines 34-46); and 

a second clock control unit configured to control a second clock to the second functional 
unit (fig. 5, corresponding clock switch for decoder for instruction type 404), wherein said 
second clock control unit is configured to shut off the second clock to the second functional unit 
when the activity detector detects a lack of first-instruction-type instructions in the instruction 
stream (col. 5, lines 9-21). 
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At the time of the invention, it would have been obvious to apply Gabzdyl's clock control to 
Shiell/Suzuki's microprocessor, in order to selectively control power consumption (Gabzdyl, col. 
1, lines 24-35). 

9. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shiell/Suzuki/Gabzdyl as applied to claim 13 above, and fiirther in view of Fung, U.S. Patent No. 
6,584,571. 

As per claim 14, Shiell/Suzuki/Gabzdyl does not expressly teach determining if an 
associated functional unit will be inactive for a threshold amount of time. Fung teaches 
determining if an associated functional unit will be inactive for a predetermined period of time 
(col. 5, lines 46-56). Fung also teaches a power control unit to shut off power to a functional unit 
during periods of inactivity (col. 6, lines 43-51). At the time of the invention, it would have been 
obvious to one of ordinary skill in the art to apply Fung's inactivity threshold to 
Shiell/Suzuki/Gabzdyl's microprocessor. A motivation for doing so would have been to prevent 
needless oscillating between power-on and power-off states (Fung, col. 11, lines 29-31). 

As per claim 15, Suzuki teaches the activity detector is configured to monitor the 
instruction stream to detect the presence of floating point instructions in the instruction stream 
and control the second power control unit to restore power to the floating point execution unit 
when a floating point instruction is scheduled for the floating point execution unit (col. 5, lines 9- 
21). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Albert Wang whose telephone number is 571-272-3669. The 
examiner can normally be reached on M-F (9:30 - 6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas C. Lee can be reached on 571-272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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